GENERAL OUTLINE OF TREATMENT. BEMONSTRATION oOF
SURGICAL METHODS USED FOR EXTREMITIES AND
SPINE AND RESULTS

C, C. Chatterton, M.D., St. Paul, Minn,

Mra. La Du, Superintendents of the Various Institutions, and Frienda:
Wea are certainly very glad to have you here this morning for varjous
reasons. First, becaunse we feal that we have something here that vou are
interested in, and, second, we feel that foriunately we are very well
eguipped to show you the type of treaiment that we give for infantile
naralysis.

Two nights ago we had members of the Ramsey County Medical
Soclety here, and they saw what was really being done for jnfantile
paralysis. 1 think the zverare doctor has the Idea that all we have to do,
after a child recovers from the acute stage of infantile paralysis, ls to
go to a brace shop, buy braces, put them on the child, and he will be
able ta walk around; that after & few years, If he gets crippled up again
because the brace did not do much good, then you have & type of
operation which cures him.

In infantile paralysiz we have three definite phases: The acute stage,
the stage of improvement, and the chronie stage.

Acute Stage. The orthopedic surgeon sees very few cases ot in-
fantile paralysic in the acute stage. Perhaps he should see more, but
usually he doey not see them until they reach the improving stage Ip
the acute stage as a rule it is the gemeral physician who sees the child
down with fever due to an actute inflammation io the spinal cord, in most
cases resulting in paralyeis and muscular atrophy.

After the acute stage has gone on for a few days, usually paralysis
develops.

Ag goon a3 parzlysis is noted, the child needs orthopedic treatment,
he needs mechanical Treatment, to prevent deformity. He should be
placed in a comfortable position, his feet should be held at rlght angles,
and the bedclothes should he zp arranged as not to push the fest down
in an unnatural position. An unsupported paralyzed foot in the zcute
stage would result in deformity.

The child should be kept aufet until a definite time is reached, and
that deﬂngte time we feel is When ¥ou can touch the child's limhs, squeszs
the Iegs, pinch them, and use a littla force in pressing the legs or Dver
the nerve trunks, withont discomfort to the paticnt, or, in other words,
when the tenderness hae disappeared. Then we feal that the acute stage
is over and the patient is ready for treatment in the next stage, the
improving stage.

No manipulation is used In the acute stage, nothing but rest.
TUsually the child needs general treatment, such as tonles fo stimulate
his appetite—the appetite nends improving. He should be kept quiet and,
above all, he should be kept warm, The acute stage may last only two
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or three weeks, or it may be four or five months betore the chiid is ready
to receive any real treatment other than rest, as far as improving him 18
coneerned.

Improving Stage. The next stage iz the so-called improving stage.

We have no arbitrary limit as to how long the improving stage will
tast. It may be one, two, thres or five years, but with proper care and
with eare in the unse of muscles, the child will improve under Droper
conditions after tho acute stage has passed, and will continue to improve
year after year. The greatest good iz done in the improving stage.

After the ascute stage is over, you must have a checkup, You must
kpow what museles are paralyzed. You must know how badiy they are
paralyzed, I think you will see that demonstrated this afterncon.

After a child has passed the acute stage of infantlle parelysis, ho
¢omes here. We want you to se¢ the children early in the improving
slage.

Checkup. The first thing we do is to check up. We go over every
muscle in the whole body. We determine whether or not a musecle is
completely paralyzed.

We say that the muscle is gone if it hag lost all power.
1f the contraction {s very weak, we say that we have a trace,

Then we lave the muscle that contracts when gravity is eliminated.
That is called & poor muscle.

We have the muscle that will contract against gravity, That is cailad
a fair muscle,

Then we have the muscle that will contract against gravity and some
definite force. That is e¢alled & good muscle.

86 we have a definite checkup, and we try to keep track of the
improvement montk by tmonth by various eheckups.

Apparatus. It i3 very gratifying to note that most of thess children
do improve very rapidly when muscles are put 2t rest, and they have
certain types of treatment which we will deseribe. In the improving stage
if & muscle is paralyzed, or partially paralyzed, or so weak it cannot work
apainst gravily, or cannoct work against gravity with some definite force,
then it peeds some type of apparatus to keep it from straln or from
gelting tired out. S0 we usze various types of apparatus to keep the arms
fn & certain position and the feet at right angles so that certain muscles
will ba at rest.

Fatigue. In the improving stage the groatest damege that is done
to the museles wesnkened by infantila paralysis is brought about by too
much fztigue. Fatigue is exfremely detrimental,

A man who had had infantile paralysis said to me: “Ian the moraing
I feel fine. ! can move my limbs, and they feel {airly stroug, but by
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the time they get through glving me my elactrlc ireatment and my
ma3gage—the masseur works on me for an hour and a halft—T am tired
out.” He wag getting tos much treatment.

Top much fatigue must be guarded against,

Muscle Training. The mosat valuable typa of treatment {a that knownh
a8 muscle training. Muscle training lg the Christlan Science ot infantile
paralysis, In other words, we ask the child to contraet a certain muscle,
and at the same tline the physfotherapist works the limb o that direction.
We are trying to get a nerve {mpulse from the brain of the child dowa
to this rmusele, to thiz damaged arem. We are trying to get him to
concentrate on what 1s belng attempted. Muscle training reguirea mnot
only the cooperation of the child but his closest attention, as well. BY
having him pay close attentlon 10 what i3 being done, we get his
cooperation,

You will sea musele trajning demonstrated this affernoon, angd ¥ou
will realize how valuable it certainly is.

Heat. Heat iz used in the treament of the improving stsge. A warm
muacle jg eapable ot better function than a cold one, II your feet gre cold,
you cannot run a very good foot race. When a child has had fafantile
paralysis, his limbs become chilled, they are c¢old; the temperature is
below normal, sometimes as low as 70 or §0 degrees, Mapny chlldren
come Into the out-patient department with limbs actually frozen so that
they have ulcers on the skin because they lave oot been kept warm, BY
chilling a paralyzed llmb a superficial necrosis of the skin is easily pro-
duecd,

We use types of slmple apparatus, the most common type, radiant
heat, being heat given off from the elecirie lamps. Hot water bags are slso
used, but eleciricity seems the easiest way. Moist heat is less desirable, as
it macerates the skin, makes the skin teunder, and cannot be borne st
a0 high a temperatura as can dry heat. Radiant heat {3 8 dry heat and
can be yged for g long time. :

In view of tha faet that the muscles functinn better when warm,
we are sure to see that the affected parts are kept as warm as posaible by
means of extra clothleg,

Mugsage and Manipulation. Massage hag not so great a place In the
treatment of infantile paralvels as you might think, It does not bring
power to 3 muscle excePt indlrectiy. It iz used, first, to lmprove circula-
tion; second, to restore heat; and, third, to soften muscles that have been
hardened becauze of the fact that they have not been used.

Hydrotherapy. We give the same muscle training !n the pool {hat
we give en the table, This is called hrdrotherapy. We have 2 obild get Inte
ihe pool and move his limbs, He alse lzarng to float or swim,

The advantage of the pool is that gravity I3 eliminated. A child
who cannot walk acrosa the floor cah tread aeross the pool. Gravity
Deing eliminated, he can use muscles In the water that he could not usé
outaide of it,
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QOperations. Simple operations are very frequenily used, and are
the only type that should be used in the improving stage; slmpls
operatlons to correct deformity.

Somelimes we find that a child's limbs were held In poor position
afier the acute attack, and that defortnity has developod. That condition
should be taken care of befors apparatus is applied.

Flectricity. In the good old days electrieity was used by the
dectors for muscle stimulation. The patient placed one foot in a basia of
water to which an electrode was applled, another electrode wasg applied
to the musele to be stimulated, and the current turncd on. That typo of
treztment may be ag effective ss carrying around in the pocket the foot
of a rabblt which was shot in a graveyard a2t midnight, It is no better.

Electricity can be used (n the ecase of an adult by a trained peurolo-
giat, but wlth children it 15 practically imposaible to usg this kiod of
treatmant. It Is too painful. So we use no electricity so fat as muscle
stimutation Is concerned,

Physiotherapy. Physictherapy iz used after the acute stage, and
we keep it up sometimes for olte year, and very frequently for at least
two wyears If we can,

The advantage of physfotherapy Is, first, that the child or fndividual
gets the desire to get the best out of his {njured members, He becoines
intercated, Instead of thiokiog, T am going to bave a paralyzed arm;
it 1s uselasss to do anything,” Le does his best to get all he can ocut of
hiz paralyzed limb or memher. Instead of being satisfied with his
copdition, he gets a desire to recover. He wante te become a useful
citizen zgain.

In adults it 3 also educationazl to have this re-creation through
¢ertain types of work that they do for certain peralyzed muscles, a type
of training to educate these mascles,

It {s an educkhtional process for the children alsa. They become
interested, and good habits are formed.

Surgical Stage. Usually we say that the surgical stage arrives about
two years after the acute omset; that jz, after the child has had the nse
of apparates, has had trainlng, has been cared for, and his limbs show
na return to their former condition and the muscles show ne return to
their former power, thenr we do certaln surgical procedures to help the
child go that the use of braces will ng longer be regueired.

The difference ln the use of braces has been very marked in the last
few vears. We do not use nearly =0 maeny as we used to. As r matter of
fact, surgery has taken the place of & great many of the braces. Brates
are now put under the skin, Such braces have the advactage of not
wearing out, and they are better than braces on the cutside.

Bone Operations, We have certain types of operationa which are
used in the surglcal stage, which begin® usually two years after the
anutes stage. The first is ostectem?, the surglcal cutting of 2 bone for
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the puvpese of overcoming deformity. We may do fusions of bone. We
may cause a boane to become sliff over a foint by taking a plece of hone
from one part of the body and attaching it to the foint, We may remould
a bone or even change the shape of it to overcome deformity. We make
a joint stiff or stop at a certain angle. This takes the place of a brare.

Tendon Operations, We have operations on the tendons te Improve
or restore the muscular balanee, or it may he to correct a deformity.
There may be tendon traosference so that a flexor muscle takes the place
of an extensor. A tendon may be transferred from cne part of the body
where its removal will not cause disability to some other part where it
will e moere usefal

Years 420 we used to make ligamentsg ont of tendons. Some operations
very much in favor ten years ago have practically disappeared. Opera-
tions today are very much more simpie than those wsed in former times.
Wa use practically no foreign material any more. We formerly used
paily, cilh, wire and other apparatius to make joints stiff and te hold
them. but practically all that type of operative procedure has been
disearded because unsatigfactory,

Wo have operations on museles to lengthen them or perhaps
transfer a laree portion of ome muscle inte another muscle to get con-
tractions,

This morning I am going to show you just a few of the mors simpls
procedures that are used for the ubper extremities and the spine. We
have o few pf the children that we can use in demonstrating this type
of condition.

Casc 1. This young man has had an infantile paralysis affecting
both lower limbs, As vou see, it Is necessary for him to wear long leg
braces. He came in unable to walk without assistance. Even with assist-
ance he walked with his knees flexed and his leps dangiing along. He
walks very well now, and will improve so much that braces oo the lower
extremities wili not be necesaary,

Me also has another condition in the upper extremities; hs has
complete paralysis of the deltoid muscle. The deltoid muecle rotates the
humerus—this bone between the shoulder and the elbow—inward, He
just cannot }ft his arm. This bas becn golng on for a long (ime, about
four years now, I belleve. He has had no return to power in this muscle.

Through surgery we have a way of making the muscleg of the
shoulder take the plage of the deltoid muscle, thug helping the patient’s
arm 5c that he can put it in certain positions. The museles that control
the scapula, thiz flat triangular bone behind the shoulder, are very strong.
He has good power to “shimmy’ his shoulder. If he had his arm fixed in
this position, about 70 degrees up from his body, and the humerus at-
tached to the scapula, he would have an arm that he could put to his
head or hig shoulder, and he cowld feed Rimself with it. The only dis-
advantage wouid be that he could net get his arm behind hia bodr.

10

£

This is the type of case where the shoulder is made stiff by partially
dividing the acromion and placing it in a groove prepaved for it in the
bumerus, and suturiog the head of the bone to the acromion, glenoid
and base of the coracoid. Because of his ability te use his scapula well,
he gets very good motlon in his arm,

I might say that this shows that paralysis of the upper extremiiies
does not compare so far ag serlous results are conceraned with paralysis
of the lower extremities. We do not have to walk with our arms, [T we
have good biceps we can flex and supinate the forearm. If the shouwider
joint has been completely destroved and the humerus has been allowed to
grow on the scapula at an angle of approximately 78 degrcoes, then the
patient has all the motions that go with the scapula, which gives him very
guod results,

Case 2, Qccaslonaily we have paraiysis of the biceps muscle in the
upper extremilics; that iy, the ¢hild is not able to flex the elbow, but idoes
have good muscles of the forearm. Now, we have foumnd that by using
certain of the muscles of the forearm and transferring them up onto
the shaft of the humerus a ljttle higher, instead of heing flexprs of the
hand, they lLecvome flexars of the clhow.

This young lady has had thls done. The mustles attached to the
giecrangn, thiz curved process from the ulna at the elbow, were moved
up two inches or ao onto the humerus. Now she has the power to flex
her elbow by using the flexorg of her wrist or hand; that is, she has no
hieeps rmuscles, but through the use of the transplanted musgcles of the
forearm, moving the muscles very hard, sie has a flexor of the elbow,
50 that she can #se her arm very well,

The motions ¢f the hand are =0 fine and se complicated that tendon
transference in the hand is not very satisfactory as a rule, but occasionally
it ia done. I mean, semétimes when we have a sitopger fiexpr of ithe
wrist, we can use it on certain muscles of the Lapd. This young lady has
the type which is sometimes wery satisfactory. She has paralysls of the
emill musgele of the hand. Very trequently we can tike the muscle of the
wrist and atiarh it to ihe thumb and make a ihumb adductor. That is
one of the satistactory operations in the hand so far a3 tendon transierence
is concerned, Some of the other operations are not very common. It is
strange how well an Individual will use the hand even though certain
muscles are locking,

Transference of the flexor muscles of the forearm to the upper arm
is 8 very zatisfactory operztion.

This young lady also has an involvement of an upper extremity.
With very little effort I can dislocate this shoulder. She hag no delfold
musele; it is paralyzed. She i3 contemplating having arthrodesis of the
right shoulder, an operation wheteby if tbe shoulder is placed in this
position she can feed herself, comb her hair, and dp things ghe cannot
do now, She has no deltoid. We can feel this shoulder slide out and ia.
It iz flail; it is dislocated. By fixing {t in this posifion we will have all
the motions the seapula gives her,
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Case 3. Thiz agaln is an operation whereby the shoulder has becoma
flxed to the scapula. It gives her a very satlsfactory rezult. She has
very good pewer In the muscles that control the secapula, She can feed
heraelf znd uses her arm very well,

({Question: Dr. Chatterton, i3 there enough flexibility in the scapuls
g5 fhnt the arm will shove ggalnst the body?

Answer: Yes; it will drop down practically straight.)

Case 4. Occasjonally we have an ipndividusl who has s disloecation
of the hip because of azhseuce of musciss around the hip. There are
several ways of taking care of this sltuation, but we have thought that
exterlor articuiar fuslon-—-that f3, making the hip atiff from the outside—
would hold the hip in position. If we would put a Dpiece of bone taken
from another portion of the body and allow it (o grow across from the
iliam to the trochanter major, it would become solid and would KesD
the hip in place. Also, that if we wanted to take a good sized alice of the
iliam, rovghen the aurface, drive it into the trochanter major, and allow
it to grow across from the jllum to the femur, it would form a plece of
bone across the peint and make the hip stiff,

With thls young muen we fArst tried to make a big, high roof above
the socket, expecting that would held him, but inasmuch as he had no
mnaeley it eimply slipped cut, so we had to partlaily fuse his hip.

X-Ray. This shows where the shaft of trochanter major gives him
a stable hip. It i3 much better than ome that used to slip out and was
constantly gettlng shorter.

X-Ray. Iere {8 where a slice of the flium was used to make the
Lip stiff. [t did not happen to be fpr infantile paralvsls, but the principle
is the same. The muacles were slipped out of the way, & large piece of
ilum, about two inchey wide, was pried loose =znd driven into the
trochanter major, the tissues slipped acrose, and it made the hip stilf.
You can see 4 large piece of bone in the trochanter major, It gradually
bec¢oraes solid and stabilizes the hip.

This happens to be the t_vpé of cast which is sometimes used, either
Nke this or down hoth warys, It [3 sometimes wged after thiz operation.

X-RBay. Here is whera an outside graft was made, A piece of bone
{rom anpther portion of the body has been inserted st the hesd of the
fermur into the illum, which makes a large piece of horne acress the joint.

X-Ray. Here ig one that was taken a long time after the operation.
You can see what 5 firm, strong plece of bone It gets to be after a whils.
It helds the hip perfectly stiff,

Came 5. Of all the deformitlies that we have, curvature of the spipe
{fa one of the most difficult to treat, Whether 1t I3 due to 1lnfantlie
paralyais or whether 1t is due to a rachitic condition, or whether it i3
due to an unknown condition, a deformity of the spine is very diffleult,
because you have g chest that i{s moving, and It is not essy to apply
pressure to it.
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One of the principles of orthopedic surgery is that in order to
eorrect a deformity, vou must opver-carrect it ut first. It would be very
difleult to unwind this yeung lady and put her in the opposite position.

1n infantile paralysis we have a great deal of trouble with curvature
of the spine. This is due to the fact that we have a stropger muscle on
one slde of the spine than we have on the opposite side.

it this young lady had had intantile paralysis, the strong muscle
would be on this side and would pu!! her down so that the deformity
would begin to bulge out and we would have this marked curve.

wWe do all we can to develop muscles, We do ag much as possibie to
get them back, We place & spine musele in the best possible positinn, hold
it there with apparatus, and keep it there for a long time. In spite of
apparatus, the muscle always wina if strong, In spite af the besF apparatus
we can put on—Iif ts very uncomfortable to wear—the deformity goes on
and inecreases. This is true in all types of curvatures, especially when
they get as bad as this young lady happens to he. That is why curvature
of the spine is go difficult. To overcame this we kave tried to make the
spine stable. A little Dit later we will speak about trying to make the
gpine stable by putting a piece of bone or extra support along the side.
If we had given this young lady no treatment, she would have Kept .an
going down until the ribs dropped down into Lhe.pehris. YWhen the ribs
rest in the pelvis, one cannpt become much more deformed. 1f we should
just let her go, this is whers deformity would result. You see what she
gan do all by herself. That is through musele training. She cuan almost
ovir-correet her deformity, If she should keep on getting worse, then some
more severe treatment might be thoogbt of.

Another difflicuity is the fact that you cannot put on apparatus thal
will hold the spine any too well. In the high dorsai reglon especilally it
iz very diffcultl.

Case 6. Here is a young lady who had jufantile paralysis. You can
see what difficulty she has in tryimg to st up.

Early in the paralysis, curvatures of the spine are not very apparent.
They just suddenly go downo all at ohes and curvature appears, When
curvature does hegin to show very much, it develops very rapidly.

Here {s a yeung lady who does not look so very bad on the outslde,
but when we get her x-ray picture, she has a very bad deformity. This is
going to increase it she does nof have support, something to held her,
up to a certain time. That time fg when her ribs are resting down in her
pelvis. Then she will not pecome much more deformed,

Thizg young lady should have a certain type of cxercize. Sha should
be treated to develop all the museles she ¢an so 23 to got in the very boest
position possible, Then if we cannot keep her thete, we will nel:hapa do
surgery. She i3 older. Sometimes the older individuals, by working with
them and keeping on sapport, de not tead to change very much, Younger
children change & great deal, even in apite of surgery.

Cage 7. This is another case of curvature of the spine.
Gametimes the patients have very bad curves. We work with the
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individual curves and strzlghten them all we eap, Wa get the museles io
the very best condition possibie. Then we put the patients in plaster and
hold them in the very best paesible position. That is opne method,

Then we operate. Wit the back in the very best possible poaition
we put ln an extra plece of bone to stiffen ar stabilize the most deformed
part of the spine. We start where the spine 15 fairly normal, where there
is still muscle, and develop or build 1t up through one or two opersatlona
for stabilizing the spine. With the large bone graft becomling firm and
hard and holding the spine in the best posaible position, the patisnt will
be able some day to stend up without having the spine drop to one slde.

This young lady, inslead of having a deformify such as shs now bas,
which {8 very marked, will at least be up o that her ribs are out of her
pelvis, She will be able to breathe nermally, and will develop much more
than she would if she were allowed to go on a3 she is, and her ribs wure
permitted to drop down into her pelvis and deform her chest and displace
her internal organs.

X-Euny. You can see the bone grafi which has boen put in her bael,
& long, thin plece of bone which is inserted along the side of the spine.

Cases 8, This young lady's operation lz only two weeks old. She
was treated in the same way as the precading patient, being placed In the
very hest possible positien when plaater was put on her. Then her spine
was fxed.

She has the same style of brace the other girl wus wearing, which
holde har limb straight and keeps 1t in the best possible poallion,

Case . This young lady has had the operation doue on her shoulder,
whera the hwumerus has heen flxed to the seapuls, Sho glsp had paralysla
of her forearm, She has no biceps at all. She has had the muscles of her
torearm transferred up two Ioches onto the lower end of the humerus,
30 that she has good power this way. Her arim will even straighten pat
after a time, 8he had a dangilng arm bhefore,

Her akoulder does not seem szn strong today, The last time I saw -

her it seems to me she was dolng everything with it. Today she wan't
do anything, Instead of haviug a dangling, loose arm, it will he straight
and will have good power.

X-Ray. - This ig her photegraph, taken after the operation, It shows
the srm that hung to her 2ide aod was worthless, Bine will develop g great
denl of motion In her shaulder. She can do gquite a goed deazl with her
scapula. She ought to do more. -

Mrs. La Du: We certainly want to thank you, Dr. Chatterton, for
this very Interesting and instructive presentation of what you are doing
for infantile paralvsis cases, I am sure we will all feel that we know
a great deal more about it after having listened te yeur discussion of
the subject.

The oext sahject in our symposium this morning wilt be by Dr.
Willlamson, also 8 memher of the hospital staff. He {3 golng to show us
the "Apparatus as Used Pre-ambulatory.”
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APPARATUS AS USED PRE-AMBULATORY
G. A. Willlamson, M.I}., St. Paul, Minn.

Mrs, La Du, Superintendents of State Institutions, Ladles and Gentle-
man: The treatment of poliomyebitin dates hack to shout 1%40, when a
German physiclan by the name of ¥on Heine wrote for ua A sclentlfie
deseription of the dlsease and recommended certain principles of treat-
ment. He was the first to recommend ihe nse of braces, lhe use of
niassage, the use of heat, and the use of certain exercises. Since that time
we have been dolng more and more along the lines of massage and
musele training and exercises and with braces for ihe support of these
paralyzed extremities.

The phase of treatment to be cobsidered extends over a perlod o€
abont {wo years, Lhe first s3ix monoths being the most imporiant, Alter
that one may sxpect to find a general, more gradual improvement for a
peried of about two years.

The cuses we admil to this institutien come in aboul six weeks
afier the Initial tllness. The first stage of the treatmeot {s a muacia test,
which is nn evaluation of muscle power I wach voluntary muacle io the
hody, with special attention to the paralyzed extremity. After the muscle
Lost 15 made, one has 2 definite record of which muscles are naralyzed and
the relative degrse of paralysis. Then you can direct your attention
primarily to the musecles needing the most active trealment.

Most of our cascs are put to bed and are kept in the prone position
for about slx menths, Muscle tests are repeated at Intervals so that the
power of various muscles can be watched, gradual improvement or lack of
{mprovement determined, and the nuestions of further treatment io had
or getting the patient up on his or her feet deecided.

I have = number of cases here that 1 dezire to present to you RS
examples of the initial stages of treatment; that is, the treatment in had
with propcr spilnting.

Poliomyeltis is a great calastrophe to the nervous system. The
acute inflammatory reactionh which takes place in and around the motor
cells of the apinal cord has a very damaging effect on the nerve cells,
and may lead 'to impairment, to a greater or leager degree, of the motor
function in certain ecells controlling the action of the muscles, The degen-
cration of the nerve cell which takes place as  result of the inlammatory
prneess may be a partial vne leading to temporary loss of function or a
total ofie leading to permanent loss of funetion.

An important requirement in treatment is complcte physiological rest
of the patient; that is, rest in bed, with carcful atteotion pajd to preven-
tion of fatigue and to the proper nourishment of the body. Fatigue is
a factor very detrimental to the recovery of power in the weakenad or
paralyzed musgcles.

By evaluation of the muscle power, Wwe have determined which
museles are weakened or parzlyzed, and, therafore, which muselez need
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